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This research is communications network access network applications, development 
of passive optical network based on FTTH technology, system design and implementation. 
PON is a passive optical network system in the so-called "last mile" in the lack of 
bandwidth solutions. Home users to get fast Internet access, high-quality video, video 
conferencing, real-time games, HDTV, telepresence and other video services, network 
access bandwidth of a higher demand, PON provides this solution. 
    Passive optical network based on FTTH technology, system design and 
implementation, in FTTH network construction, according to the scene quickly to business 
needs network planning, ODN deployment, to achieve voice and data service delivery, 
security planning, network management business issued and so on. Not only improves the 
speed of network construction, enhanced service levels, effectively reducing the 
complaints, seize market opportunities and other great significance. 
    Paper, for the operators in the early deployment of PON networks, the construction of 
the network planning, service design, service deployment, equipment selection, testing and 
other  aspects  of  business  analysis,  design  and  implement  a  high  bandwidth,  fast  
implementation, rapid service design and issued business systems. 
    This article describes the PON concept, characteristics, origin and development, then 
introduced the use of PON at home and abroad, the Chinese use in FTTH PON networks 
and the need to do on the design and implementation analysis. PON and some of the key 
technologies involved are described. 
    Article focuses on business planning and overall system design data, design and 
implementation of service configuration to describe the plot of a high-end business needs 
analysis, business system data to begin the planning and design, including bandwidth 
planning, IP planning, VLAN planning, voice business planning, security planning and 
ODN planning, network planning data, OLT data plan, ONU data FTTH business planning 
and configuration. 
    Finally, the system is tested. Some of the common faults found in a detailed analysis, 














in the successful implementation of the district to implement rapid deployment of PON 
networks, high-bandwidth networks and future prospects. 
 














   
 
    ..................................................................................................... - 1 - 
1.1  ................................................................................... - 1 - 
1.2  ............................................................................... - 1 - 
1.3  ................................................................................... - 4 - 
1.4  ................................................................................... - 4 - 
  ..................................................................................... - 6 - 
2.1  ............................................................................... - 6 - 
2.1.1 PON  .............................................................. - 6 - 
2.1.2 PON  .............................................................. - 7 - 
2.2 PON  ................................................................................. - 9 - 
2.2.1 PON  .......................................................................... - 9 - 
2.2.2 PON  .................................................................. - 9 - 
2.2.3 PON  ................................................................................ - 10 - 
2.2.4 PON DBA  ...................................................... - 12 - 
2.3  ........................................................................................ - 14 - 
   ...................................................................................... - 15 - 
3.1  ................................................................................. - 15 - 
3.1.1  .......................................................................................... - 6 - 
3.1.2  .......................................................................................... - 7 - 
3.2 FTTH  ..................................................................... - 16 - 
3.2.1  ........................................................................................ - 16 - 
3.2.2  ........................................................................................ - 18 - 
3.2.3 FTTH  .............................................................................. - 19 - 
3.3  ......................................................................... - 20 - 
3.3.1  ................................................................................................ - 20 - 
3.3.2  ........................................................................................ - 20 - 
3.3.3 IP  ............................................................................................ - 20 - 
3.3.4 VLAN ..................................................................................... - 21 - 
3.3.5  ................................................................................. - 22 - 
3.3.6  ..................................................................................... - 23 - 
3.4 ODN  ...................................................................... - 23 - 
3.4.1 ODN  ....................................................................................... - 23 - 
3.4.2 ODN  ...................................................................................... - 25 - 
3.5  ........................................................................................ - 27 - 
 FTTH  .................................................................................... - 28 - 
4.1  ........................................................................................ - 28 - 
4.2  ........................................................................................ - 29 - 
4.2.1  ........................................................................................ - 29 - 
4.2.2  ................................................................................. - 29 - 













   
4.2.4 ONU  ............................................................................... - 30 - 
4.3 FTTH  ..................................................................... - 31 - 
4.3.1  ................................................................................. - 31 - 
4.3.2 OLT ONU .................................................................. - 32 - 
4.3.3  ................................................................................. - 36 - 
4.3.4  ................................................................................. - 38 - 
4.4 ONU  .............................................................................. - 42 - 
4.5  ........................................................................................ - 43 - 
  ............................................................................................... - 44 - 
5.1  ........................................................................................ - 44 - 
5.2  ......................................................................... - 44 - 
5.2.1 WEB  ...................................................................... - 44 - 
5.2.2  ......................................................................... - 44 - 
5.2.3  ......................................................................... - 45 - 
5.3  ................................................................................. - 47 - 
5.3.1 H.248  .............................................................................. - 47 - 
5.3.2 SIP  .................................................................................. - 49 - 
5.4 IPTV  .............................................................................. - 51 - 
5.5  ........................................................................................ - 52 - 
  ....................................................................................... - 53 - 
6.1 ONU  ....................................................................... - 53 - 
6.1.1  ........................................................................................ - 53 - 
6.1.2  ............................................................................. - 53 - 
6.2 ONU  ............................................................................... - 55 - 
6.2.1  ........................................................................................ - 55 - 
6.2.2  ............................................................................. - 55 - 
6.3 ONU  ............................................................................... - 58 - 
6.3.1  ........................................................................................ - 58 - 
6.3.2  ............................................................................. - 58 - 
6.4  ................................................................................. - 60 - 
6.4.1  ........................................................................................ - 60 - 
6.4.2  ............................................................................. - 60 - 
6.5  ................................................................................. - 65 - 
6.5.1  ........................................................................................ - 65 - 
6.5.2  ............................................................................. - 65 - 
6.6  ........................................................................................ - 70 - 
  ........................................................................................... - 71 - 
7.1  ................................................................................................ - 71 - 
7.2  ................................................................................................ - 72 - 
............................................................................................................. - 73 - 
















Chapter 1  Introduction ......................................................................................... 1 
1.1 Project Background ......................................................................... - 1 - 
1.2 research situation ............................................................................. - 1 - 
1.3 The main contents............................................................................ - 4 - 
1.4 structure arrangement .................................................................... - 4 - 
Chapte  2  Introduction passive optical network ............................................ - 6 - 
2.1 Passive Optical Network System ..................................................... - 6 - 
2.1.1 Passive Optical Network PON System Overview............................... - 6 - 
2.1.2 Passive Optical Network PON System Classification......................... - 7 - 
2.2 PON key technology ........................................................................ - 9 - 
2.2.1 PON Downstream Broadcast Technology .......................................... - 9 - 
2.2.2 PON Uplink Time Division Multiplexing Technology ....................... - 9 - 
2.2.3 PON Ranging Technology ............................................................... - 10 - 
2.2.4 PON DBA Dynamic Bandwidth Allocation Technology .................. - 12 - 
2.3 Summary ........................................................................................ - 14 - 
Chapte  3  System Design................................................................................. - 6 - 
3.1 Business Requirements Analysis ................................................... - 15 - 
3.2 FTTH System Design ..................................................................... - 16 - 
3.2.1 System Components ........................................................................ - 16 - 
3.2.2 Equipment List ................................................................................ - 18 - 
3.2.3 FTTH Main Business....................................................................... - 19 - 
3.3 System Data Design Principles ...................................................... - 20 - 
3.3.1 Bandwidth ....................................................................................... - 20 - 
3.3.2 Equipment Up ................................................................................. - 20 - 
3.3.3 IP Address ....................................................................................... - 20 - 
3.3.4 VLAN Planning............................................................................... - 21 - 
3.3.5 Voice Business Planning .................................................................. - 22 - 
3.3.6 Security Planning ............................................................................ - 23 - 
3.4 ODN Optical Distribution Network Planning .............................. - 23 - 
3.4.1 ODN Overview ............................................................................... - 23 - 
3.4.2 ODN Deployment............................................................................ - 25 - 
3.5 Summary ........................................................................................ - 27 - 
Chapte  4  FTTH Service Configuration ....................................................... - 28 - 
4.1 Configuration Process ................................................................... - 28 - 
4.2 Data Planning ................................................................................ - 29 - 
4.2.1 Network Planning ............................................................................ - 29 - 
4.2.2 Network Management Data Planning .............................................. - 29 - 
4.2.3 OLT Data Planning .......................................................................... - 29 - 
4.2.4 ONU Data Planning ......................................................................... - 30 - 
4.3 FTTH Service Configuration ........................................................ - 31 - 














4.3.2 Network Management Add OLT and ONU ...................................... - 32 - 
4.3.3 Configuring Internet Business ......................................................... - 36 - 
4.3.4 Configure Voice ............................................................................... - 38 - 
4.4 Configuring ONU Terminal .......................................................... - 42 - 
4.5 Summary ........................................................................................ - 43 - 
Chapte  5  System Test ................................................................................... - 44 - 
5.1 Test Network .................................................................................. - 44 - 
5.2 Broadband Internet Service Testing ............................................. - 44 - 
5.2.1 Login WEB Configuration Interface ................................................ - 44 - 
5.2.2 Configuration Layer Broadband Services......................................... - 44 - 
5.2.3 Configure Three Broadband Service ................................................ - 45 - 
5.3 Voice Test ....................................................................................... - 47 - 
5.3.1 H.248 Voice Service ........................................................................ - 47 - 
5.3.2 SIP Voice Service ............................................................................ - 49 - 
5.4 IPTV Service Testing ..................................................................... - 51 - 
5.5 Summary ........................................................................................ - 52 - 
Chapte  6  Troubleshooting ............................................................................ - 53 - 
6.1 ONU can not Automatically Find .................................................. - 53 - 
6.1.1 Failure Phenomenon ........................................................................ - 53 - 
6.1.2 Fault Location and Handling............................................................ - 53 - 
6.2 ONU can not be registered ............................................................ - 55 - 
6.2.1 Failure Phenomenon ........................................................................ - 55 - 
6.2.2 Fault Location and Handling............................................................ - 55 - 
6.3 ONU frequent dropped.................................................................. - 58 - 
6.3.1 Failure Phenomenon ........................................................................ - 58 - 
6.3.2 Fault Location and Handling............................................................ - 58 - 
6.4 Internet business failures .............................................................. - 60 - 
6.4.1 Failure Phenomenon ........................................................................ - 60 - 
6.4.2 Fault Location and Handling............................................................ - 60 - 
6.5 Voice business failure ..................................................................... - 65 - 
6.5.1 Failure Phenomenon ........................................................................ - 65 - 
6.5.2 Fault Location and Handling............................................................ - 65 - 
6.6 Summary ........................................................................................ - 70 - 
Chapter  7  Conclusion and Further Works.................................................. - 71 - 
7.1 Conclusion ..................................................................................... - 71 - 
7.2 Further Works ............................................................................... - 72 - 
References .......................................................................................................... - 73 - 

















- 1 - 




PON Passive optical network FTTH (Fiber to the home )
FTTH !
 
IPTV Internet Protocol Television
HDTV High Definition TV






















   
 - 2 - 














FTTH OR 2006 3 OR
2012  
OR FTTH ISP
VoIP “ ” OR
FTTH 100Mbit/s ISP 6Mbit/s 8Mbit/s
10Mbit/s 20Mbit/s 30Mbit/s  
 
FTTP FTTH 1999 2001
2003-2004 FTTH DSL
2007 3 8.8 FTTH DSL
FTTH DSL 2006 3  
FTTH 30Mbit/s 50Mbit/s  

















- 3 - 
100Mbit/s PON PON NTT FTTH

































   








































































   
 - 6 - 
  
2.1  








PON OLT Optical Line Terminal
ONU Optical Network Unit ODN Optical 

















Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
